reported here in the Experimental section. Copies of the original spectra are obtainable from the authors.
Compound 7, isolated as an amorphous solid, [a] D Ϫ92.0°( methanol), showed in the high-resolution (HR) FAB-MS (positive mode), an [MϩNa] ϩ peak at m/z 735.3959 in accordance with the empirical molecular formula C 37 H 60 O 13 , also deduced on the basis of 13 C-NMR data. The IR spectrum showed a characteristic absorption due to an ester carbonyl group at 1720 cm
Ϫ1
, as well as a broad absorption attributable to hydroxyl groups near 3430 cm
. The 1 H-NMR spectrum of 7 in pyridine-d 5 showed two three-proton singlet signals at d 1.54 and 0.88, and two three-proton doublet signals at d 1.12 (Jϭ7.0 Hz) and 0.67 (Jϭ5. 9 Hz) , which were characteristic of a spirostanol derivative, and an anomeric proton signal at d 5.20 (Jϭ7. 7 Hz) . The 13 C-NMR spectrum exhibited a total of 27 carbon signals (Cϫ4, CHϫ10, CH 2 ϫ9, and Meϫ4) arising from the aglycon moiety, and 6 signals due to a hexopyranosyl moiety, whose shift values [d 102.5 (CH), 75.2 (CH), 78.3 (CH), 71.2 (CH), 78.5 (CH), 62.5 (CH 2 )] corresponded to a b-D-glucopyranosyl group. In addition, the 13 C-NMR spectrum showed the presence of a 4 carbon atom substituent, the signals of these carbons being a methyl ( 1 H-detected heteronuclear multiple-bond connectivities (HMBC) spectrum finally allowed the identification of the substituent as a 2-hydroxybutyryl group. Cleavage of the acyl group by the treatment of 7 with 3% sodium methoxide in methanol gave 2. In the 1 H-NMR spectrum of 7, the H-3 proton of the aglycon was observed at d 6.18 (ddd, Jϭ11.2, 9.9, 6.1 Hz), suggesting the 2-hydroxybutyryl ester linkage formation at C-3 of the aglycon. This was confirmed by a long-range correlation between the signals for the H-3 proton and the carbonyl carbon of the 2-hydroxybutyryl ester group in the HMBC spectrum. Accordingly, the structure of 7 was determined to be (25R)-3-O-(2-hydroxybutyryl)-5a -spirostane-2a ,3b ,5,6b -tetrol 2-O-b-D-glucopyranoside. The absolute configuration of the 2-hydroxybutyryl ester moiety remained to be investigated.
Compound 8 was obtained as an amorphous solid, which was shown to have the molecular formula C 40 13 C-NMR spectrum of 8, which included signals from a b-D-glucopyranosyl group and a benzoyl group along with 27 carbon signals from the aglycon moiety, was very similar to that of 4 with the exception of the signals due to the aglycon F-ring part (C-22-C-27). The molecular formula of 8 was higher by one oxygen atom than that of 4. These facts suggested that the structure of 8 was closely related to that of 4 with a hydroxyl group in the F-ring part. Tracing out the spin-coupling system of the F-ring part through the 1 H-1 H COSY spectrum, with the Me-27 doublet at d 1.08 (Jϭ6. 5 Hz) being used as the starting point of the analysis, led to assembly of the structure of the F-ring as -CH 2 -CH(OH)-CH(Me)-CH 2 -O-and confirmation of the presence of a C-24 hydroxyl group. The configurations at C-24 and C-25 were revealed to be 24S and 25S, respectively, by the multiplicity of the H-24 proton ( with 3% sodium methoxide in methanol produced methyl benzoate and a steroidal saponin, which was identified as 9.
The ester linkage at the aglycon C-3 was formed from benzoic acid, as was evident from a long-range correlation between the resonanes of the H-3 proton at d 6.31 (ddd, A. albopilosum, 4) and A. macleanii, 6) and are thought to be characteristic of some limited species of the genus Allium.
Cytostatic activity of the isolated compounds against human promyelocytic leukemia HL-60 cells was evaluated. The cells were continuously treated with each sample for 72 h, and cell growth was measured using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Compound 5 exhibited considerable cytostatic activity with an IC 50 value of 2.4 mg/ml, compared with etoposide used as a positive control (IC 50 0.3 mg/ml), while the other compounds were inactive (IC 50 Ͼ10 mg/ml).
Experimental
Optical rotations were measured using a JASCO DIP-360 automatic digital polarimeter. IR spectra were recorded on a JASCO A-100 spectrophotometer. NMR spectra were recorded on a Bruker DPX-400 spectrometer (400 MHz for 1 H-NMR) or on a Bruker DRX-500 spectrometer (500 MHz for 1 H-NMR) using XWIN-NMR pulse programs. Chemical shifts are given as d values with reference to tetramethylsilane (TMS) as internal standard. MS were recorded on a VG AutoSpec E mass spectrometer. Elemental analysis was carried out using an Elementar Vario EL elemental analyzer. Diaion HP-20 (Mitsubishi-Kasei, Japan), silica gel (Fuji-Silysia Chemical, Japan), and ODS silica gel (Nacalai Tesque, Japan) were used for column chromatography. TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm thick, Merck, Germany) and RP-18 F 254 S (0.25 mm thick, Merck) plates, and spots were visualized by spraying the plates with 10% H 2 SO 4 solution, followed by heating. HPLC was performed using a Tosoh HPLC system comprised of a CCPM pump, a CCP controller PX-8010, a UV-8000, and Rheodyne injection port with a 20 ml sample loop. A Capcell Pak C 18 column (4.6 mm i.d.ϫ250 mm, ODS, 5 mm, Shiseido, Japan) was employed for HPLC analysis. The following materials and reagents were used for cell culture and assay of cytostatic activity: microplate reader, Inter Med Immuno-Mini NJ-2300 (Japan); 96-well flat-bottom plate, Iwaki Glass (Japan); HL-60 cells, ICN Biomedicals (U.S.A.); RPMI 1640 medium, GIBCO BRL (U.S.A.); MTT, Sigma (U.S.A.). All other chemicals used were of biochemical reagent grade.
Plant Material The bulbs of A. karataviense were purchased from a nursery in Heiwaen, Japan. The bulbs were cultivated and a voucher of the plant is on file in our laboratory.
Extraction and Isolation The plant material (fresh weight, 7.0 kg) was extracted with hot MeOH. The MeOH extract was concentrated under reduced pressure and passed through a Diaion HP-20 column eluting with increasing amounts of MeOH in H 2 O. Column chromatography of the MeOH eluate portion on silica gel and elution with a stepwise gradient mixture of CHCl 3 -MeOH (9 : 1; 4 : 1; 2 : 1; 1 : 1), and finally with MeOH alone, gave seven fractions (I-VII). Fraction I was chromatographed on silica gel eluting with CHCl 3 -MeOH (12 : 1) and ODS silica gel with MeOH-H 2 O (8 : 3) to give 4 (2.88 g). Fraction II was subjected to a silica gel column eluting with CHCl 3 -MeOH (6 : 1), and the sapogenin and saponin mixture thus obtained was dissolved in CHCl 3 -MeOH-H 2 O. After being set aside for 12 h, it precipitated an amorphous solid, which was filtered off to give 1 (286 mg). The filtrate was chromatographed on silica gel eluting with CHCl 3 -MeOH (7 : 1) and ODS silica gel with MeOH-H 2 O (8 : 5) and MeCN-H 2 O (5 : 8; 1 : 2) to yield 3 (52.0 mg), 7 (23.0 mg), and 8 (53.6 mg). Fraction III was dissolved in CHCl 3 -MeOH-H 2 O and the deposited precipitate was filtered off to give 2 (3.13 g). The filtrate was subjected to silica gel column chromatography eluting with CHCl 3 -MeOH (5 : 1) and ODS silica gel column chromatography with MeOH-H 2 O (8 : 3; 1 : 1) and MeCN-H 2 O (1 : 3) to afford 10 (68.0 mg). Fraction V was dissolved in CHCl 3 -MeOH-H 2 O and the precipitated compound was filtered off to give 5 (1.88 g). Fraction VII was subjected to an ODS column eluting with MeOH-H 2 O (8 : 11) and divided into three additional fractions (VIIa-VIIc). Fraction VIIa was purified by column chromatography on silica gel eluting with CHCl 3 -MeOH-H 2 O (20 : 10 : 1; 7 : 4 : 1) and ODS silica gel with MeOH-H 2 O (2 : 3; 1 : 2) to furnish 9 (61.7 mg), 11 (315 mg), and 12 (118 mg). Fraction VIIb was dissolved in CHCl 3 -MeOH-H 2 O and the precipitate was filtered off to give 6 (363 mg). 
